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Introduction
Benign esophageal tumors are not very common. The great majority are mesenchymal tumors. In the past, their classification underwent significant changes especially due to the expansion of immunohistochemical examination methods.
Gastrointestinal stromal tumors (GIST) are among the most frequent mesenchymal tumors of the gastrointestinal tract. A summary of studies quotes the greatest incidence of these tumors to be in the stomach (60-70%), followed by the small intestine (20-25%), large intestine (5%) and the least frequent localization is the esophagus (< 5%) [1] [2] [3] . The current definition of GIST (gastrointestinal stromal tumor) is, in its least controversial form, quite broad. It is a group of non-epithelial tumors of the digestive tract formed by spindle and/or epithelioid cells, which most authors assume to originate in the progenitor cell, which differentiates towards interstitial cells of Cajal. Currently the expression of KIT protein is no longer a necessary condition for GIST diagnosis and most authors do not consider the absence of c-kit (or PDGFRA) gene mutation to be an exclusion criterion when there is corresponding morphology. In such tumors, GIST becomes a diagnosis of exclusion, after other mesenchymal lesions of the digestive tract have been excluded [4] [5] [6] [7] . Prognosis of these tumors depends on:
• localization (for example, tumors located in the stomach have a better prognosis than in the small intestine, or even outside the gastrointestinal tract), • size, • mitotic activity and possible invasion of surrounding structures, • leiomyoma -benign tumor -from smooth muscles, • granular cell tumors (Abrikossoff's tumor) -neural tumors, benign character, • lipoma, fibroma, fibrolipoma -are rare in this loca lization.
To determine further treatment in cases where surgical extirpation was not performed, and for prognosis of the disease, histological and immunohistochemical analysis are necessary. Most tumors grow submucosally and do not disturb the integrity of the mucosa. Minimally invasive surgery may be maximally utilized for removal of the tumor from the esophageal wall. This operation is usually performed using the "rendez-vous" method -with endoscopic navigation. The choice of thoracoscopic or laparoscopic approach depends on localization of the lesion.
Material and methods

D Di ia ag gn no os st ti ic cs s
In addition to basic examination methods such as X-ray barium swallow, endoscopy and computed tomography (CT), recently positron emission tomography (PET)-CT and endosonography of the esophagus ( Figure 1 ) are being indicated in all patients. We emphasize the inappropriateness of endoscopic biopsy since it could result in disturbed mucosal tissue integrity and as such place the minimally invasive procedure of tumor extirpation from the muscle layer at risk.
I In nd di ic ca at ti io on ns s f fo or r o op pe er ra at ti io on n All patients are indicated for minimally invasive surgical treatment provided that the tumor is not gigantic in size, that the esophageal mucosa is not disturbed, and that there are no general contraindications for the surgical procedure. It is open to discussion whether lesions smaller than 2 cm should be indicated for extirpation or whether the patients should only be monitored.
C Co on nt tr ra ai in nd di ic ca at ti io on ns s
Contraindications for operation include overall poor condition of the patient. Patients planned for thoracoscopy are contraindicated for an intrathoracic procedure. In addition, a relative contraindication is gigantic parameters of the tumor, when a classical surgical procedure is clearly recommended.
O Op pe er ra at ti in ng g e eq qu ui ip pm me en nt t Thoracic trocars, endoscopic camera system: 0-or 30-degree thoracoscope, ultrasonographic scalpel, grasping forceps, dissecting laparoscopic forceps, endostapler, esophagogastroscope.
M Me et th ho od d d de es sc cr ri ip pt ti io on n
The thoracoscopic approach is based on lesion localization. Usually an approach from the lower part of the thoracic cavity is used (6 th -8 th intercostal space) above the diaphragm in the anterior, middle and posterior axillary line. One 10 mm entry for the camera and two 5 mm entries for grasper or for-F Fi ig gu ur re e 1 1. . Endo-ultrasound image showing the tumor in the wall of the esophagus ceps or ultrasonographic scalpel are used. The endoscope is introduced and the rendez-vous method is used to verify the tumor in the esophageal wall. First sharp dissection is used in the muscle layer to approach the tumor, then using blunt preparation the tumor is extirpated from the esophageal wall without disturbance to the integrity of the mucosa, if possible ( Figure 2) . If the mucosa is disrupted, it is necessary to suture it, as well as the muscle layer, or in cases of a small defect in the muscular layer, it may be left without reconstruction. The integrity of the mucosa is monitored throughout the procedure endoscopically. Finally a chest tube is introduced and the operative field is irrigated.
For the laparoscopic transhiatal approach: the ports are introduced similarly as in operations of hiatal hernias, only they are positioned slightly higher. Usually two 10 mm and two 5 mm ports are used. The procedure begins with dissection of the right and left crura. Then, if necessary, the transition from thoracic to abdominal esophagus is dissected. With the help of endoscopy, the bulge in the esophageal wall is localized and the tumor is dissected, usually bluntly so as to prevent disruption of the mucosa. After extirpation, the size of the defect in the muscular layer is evaluated and in cases where there is a risk of future pseudodiverticula development, it is appropriate to suture the muscular layer. In the area immediately above the cardia, it is possible to cover the defect by performing a Dorr semifundoplication.
Results
In the years 2006-2011 a total of 11 patients with benign tumors of the esophagus underwent operation. Subsequently 5 of these patients were diagnosed with gastrointestinal stromal tumor of the esophagus, 5 with leiomyoma of the esophagus and in one patient the lesion was described as heterotopy of the pancreas. The set included 10 males and 1 female. Tumor localization was 7 times in the region of the thoracic esophagus and 4 times in the region of the abdominal esophagus or at the transition between the thoracic and abdominal portions of the esophagus (Table I) . Preoperative examination by endoscopy, CT and endoluminal sonography always confirmed the tumor bulging under an intact mucosa growing in the esophageal wall in the muscular layer, without invasion of surrounding structures. One case consisted of an enormous pendulous tumor connected to the esophageal wall by a 1.5 cm wide stalk. The tumor filled the lumen of the esophagus at a length of approximately 12 cm. In all cases surgical removal of the tumor was indicated. We used the minimally invasive rendez-vous method in 9 cases, where the surgical procedure was navigated endoscopically. In 6 cases the tumor was removed videothoracoscopically. In 1 case of a large tumor, the VATS technique was used and the tumor was removed from the esophagus through the opening used for excision of its stalk. The tumor was removed via a transhiatal laparoscopic approach in 4 cases when the tumor was localized in the distal part of the esophagus or at the transition between the thoracic and abdominal portions of the esophagus. All patients healed per primam and on the 4 th -7 th postoperative day were released from hospital. These patients are being followed up as outpatients and recurrence of the tumor has not been observed in any of them.
Discussion
Benign esophageal tumors are not very frequent; however, their occurrence necessitates surgical treatment. Tumors located in the esophagus are different from tumors located in other parts of the digestive tract. A common surgical resection with primary endto-end anastomosis is not possible in this localization and the surgical resection requires a more extensive, usually a two-cavity, procedure. Obtaining valid con-F Fi ig gu ur re e 2 2. . The dissected tumor with a prolapse of the mucosa through the opened esophageal muscle layer. Endoscopic view shows no injury to the esophageal mucosa
